Wind turbine blades that face end-of-life recycled mechanically. The recycled material was first comminuted via a hammer-mill through a range of varying screen sizes, resinated and compressed to a final thickness to manufacture second generation composites fabricated using recycled wind turbine material and a polyurethane adhesive. Physical properties (water sorption (WA), Thickness swelling (TS)) dataset of composites made from recycled wind turbine blades presented. Dataset also presented the influence of resin level, moisture content, mill screen size and density on the physical properties of composites.
a b s t r a c t
Wind turbine blades that face end-of-life recycled mechanically. The recycled material was first comminuted via a hammer-mill through a range of varying screen sizes, resinated and compressed to a final thickness to manufacture second generation composites fabricated using recycled wind turbine material and a polyurethane adhesive. Physical properties (water sorption (WA), Thickness swelling (TS)) dataset of composites made from recycled wind turbine blades presented. Dataset also presented the influence of resin level, moisture content, mill screen size and density on the physical properties of composites.
& Presented comparison between the recycled wind turbine blade composites and wood-base composites shows the potential utilization of this recycled material in different fields.
Data
For obtaining physical properties of composites fabricated using recycled wind turbine blade materials, water sorption and thickness swelling were performed based on ASTM D1037-12.
Presented dataset include influence of resin level (MDI(%)), moisture content(MC(%)), mill screen size (MSS(mm)) and density on the physical properties of second generation composites.
Experimental design, materials, and methods

Materials
Recycled wind turbine blade (rWTB) material supplied by Global Fiberglass Solutions at an incoming MC of 1.25%. A polymeric methyl-diisocyanate (Rubinate 1840) (pMDI) resin was kindly supplied by Huntsman and was used as the binder for the second generation panel product. The rWTB material was then hammer-milled through 12.7, 6.35, 3.18, and 1.59 mm screen size, respectively.
Manufacturing of rWTB composites
The various size fractions of the rWTB materials were sprayed with resin and water (to obtain the targeted MC) within a drum blender. The blended rWTB was then hand-formed and hot pressed to a size of 355:6 Â 355:6 mm composites panels (duplicate) with a thickness of 7.62 mm.
Physical properties 2.3.1. Thickness swelling
Results of thickness swelling are given in Table 1 . The lowest amount of thickness swelling after 2h of immersion was found for the composite with 3.18 mm MSS and density of 1.12 g/cm 3 (MDI ¼ 6 % and MC ¼ 5%) and is equal to 0.11%, also after 24 h of immersion the rWTB composites with 1.59 mm MSS and density of 1.04 g/cm 3 has the minimum amount of swelling equal to 0.71%. Comparing the results of these two rWTB composites with the wood-base particleboard [2] shows that thickness swelling of these two composites are 0.88 % and 2.63% of wood-base particleboard respectively. With resin levels, we see that after 24h of immersion, by increasing the amount of MDI from 3% to 10% thickness swelling reduced from 3.7 % to 1.9 %, Evaluating the influence of MC on the thickness swelling shows that after 24 h of immersion there is no considerable difference between the thickness swelling of rWTB composites with MC of 3% and 5%, but by increasing the MC to 8% the thickness swelling increased slightly in the 2 h immersion data.
Investigating the influence of density on the thickness swelling of rWTB composites showed no consistent trend. After 2 h of immersion rWTB composites with a density of 1.04 g/cm 3 swelled more compared to the rWTB composites with densities of 1.12 and 0.88 g/cm 3 . but after 24 h of immersion this composite swell less. The influences of MSS showed that after 24 h of immersion, thickness swelling reduced when the smallest MSS material was used. Thickness swelling is 1.9 % for rWTB composites with 12.7 mm MSS, but for the rWTB composites with 1.59 mm MSS thickness swelling is reduced to 0.71%.
Water sorption
The water sorption dataset are presented in Table 2 . The minimum amount of water sorption after 2 h of immersion is 1.18% and is for the rWTB composites with MDI ¼ 6%, MC ¼ 5% and 6.35 mm MSS, after 24 h of immersion the same composite absorbed minimum amount of water equal to 4.51%. These results indicate a substantial 90% or greater reduction in water sorption properties in the 2 h timeframe.
Considering the influences of MDI on the water sorption of rWTB composites show that after 24h of immersion by increasing the MDI the amount of sorbed water reduced, by increasing the MDI level from 3% to 6% the amount of water sorption reduced however, little improvement in water resistance was not observed when the resin level was increased to 10%. The role of MC and density had little influence on the water sorption properties. 
